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progression are 5 2 =l 2 x5 2 , 7 2 =l 2 x7 2 ,and 35 2 =5 2 x7 2 ; and the progression 

Put p=3 and g=2 ; then the required progression is OgV) 2 , (tit) 8 , (fji) 8 - 



II. Solution by 0. S. WESTCOTT, A. M., Sc. D., Maywood, III. 

Let a; 2 , y 2 , z 2 represent the numbers. Then l/z 2 ~l/j/ 2 =l/2/ 2 — 1/x 2 . 
And l/z 2 + l/x 2 =2/2/ 2 , or 2/ 2 (x 2 +z 2 )=2x 2 z 2 , or 2/ 2 /x 2 z 2 =2/(x 2 -fz 2 ). 

Since the first member of this equation is a square, the second must be. 

2/(x 2 +z 2 )=4[2(x 2 +z 2 )], and we have to make 2(x 2 +z 2 ) a square. 

Put x=7 and z=l ; then 2(x 2 +z 2 )=2(49+l)=10 2 . Hence the numbers 
are 49. £$, 1 ; the progression being j> ff , |^, 1. 

Or put x=\ and z=\ ; then 2(x 2 +z 2 )==2[( T V)+l]=^(-V) 8 , a «d the num. 
bers are -fc, ? \, 1 ; the progression being 49, 25, 1. 

III. Solution by SYLVESTER EOBINS, North Branch. N. J. 

Let a 2 , x 2 and 6 2 represent three squares whose reciprocals 1/a 2 , 1/x 2 , 
and 1/6 2 are in arithmetical progression. 

Then l/a 2 + l/b 2 =2/x 2 , and x 2 =2a 2 6 2 /(a 2 +b 2 ), a.square. 

Expand ^2=1, f, U, HI, W , Wit, etc. 

Say rt=l ; 6=7, 41, 239, 1393, 8119, etc. 

Then I s , (2x l 2 x7 2 )/(P+7 2 ), 7 s 1, ||, 49. 

I 2 , (2xl 2 X41 2 )/(l s +41 2 ), 41 2 1, VA 1 -, 1681 - 

l 2 , (2xl 2 x239 2 )/(l 2 +239 2 ), 239* 1, f|^, 57121. 

COOPER D, SCHMITT and G. B. if. ZERR refer to Problem 78. See solutions of that problem in 
Monthly for March, pages 82—83, by CHARLES C. CROSS, JOSIAH H. DRUMMOND, M. A. ORUBER, 
and Q. B. M. 'ZERR, who also solved the above problem. 



AVERAGE AND PROBABILITY. 

84. Proposed by L. C. WALKER, Associate Professor of Mathematics, Leland Stanford, Jr., University, Palo 
Alto, Cal. 

From a point in the circumference of a circle two chords are drawn; find (1) the 
average radius, and (2) the average area of the circle which touches the two chords and 
the given circle. 

Solution by CI. B. M. ZERR, A. M., Ph. D„ Professor of Mathematics and Science, Chester High School, 
Chester, Pa. 

Let AB=AF=r, HE=GE=FE=x, iPBD 
=0, lPBC=<p. 

Then BD=2rsm#, BC=2rsmcp, AK=ra)sq>, 
AN=rcosti, BH=BG=BK+KH=BN+NG. 

KH=ME=\/[{r-x)* -(reosos-x) 2 ] 

=l/[> 2 sin 2 <p— 2rx(l— cos<^)]. 
NG=LE= ] /[(r-x) s -(rcoae+x) 3 ] 

=i/[r 2 sin 2 0-2rx(l+cos#)]. 
.-. r8in9>+|/[r 2 sin 2 9>— 2rx(l — cos^*)] 
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=rsinO-i-i/[r 2 sm 2 V— 2rx(l fcostf)]. 

_2r [(sin#— sin<p)sin(0-|-<p) — (sinfl— sin^) 2 ] 
(cos0 + cos<p) 2 

=2r[8ini(*+W8inK^-«?»)sec 2 |(#-<p)-tan 2 i{#-<P)]- 

ffx 2 ==47rr 2 [sinj(' ? +9')sini(^-y')sec 2 i(#— <?)— tan 2 4(#— 9)Y • 

Let Z=average length, A =average area. 



.-.!= 



/IT /^« 

I xdHdcp 
o «^ o 



2 /** /*« 

— J J xdl«? 



«^ 



= JL f^eos 2 i0-8in0+sin01ogsecJ^rfft=J^-f>*-8)==.3789r. 



3- f" ( x*dHd<p 



•^ o v o 



= -f Cx*dU<p 



^^r 2 p (66)c08 4 j^_3(y cog s Jtf-fisinjtfcos 3 J#+2sin 3 4#cosJ# 

-12sinJ0cos J JfVlogcosi0)d0=-^(37r*-28)=.2174*T*. 
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85. Proposed by G. B. M. ZEES, A. H., Ph. D„ Professor of Science and Mathematics, Chester High School, 
Chester, Pa. 

Two points are taken at random in a circle and a chord drawn through them ; a point 
is then taken at random in each segment. Find the average area of the quadrilateral 
formed by joining the four points. 

Solution by the PROPOSES. 

Let P, Q, R, S be Ihe four random points taken 
as indicated in the problem, NN' the chord through 
PQ, MM', TT the chords through S, R, respectively. 

Draw CD perpendicular and CD' parallel to 
NN'. Let CD=r, CE=u, CF=v, CG=w, NQ=x, 
PQ=y, NF=i/(r'-v*)=z, TGr= v /( r *-w*)^t, ME 
= ,/(r 2 -M 2 )-=s, lD'CA'=H. 

An element of the circle at P is dvdx ; at Q, 
ydffdy ; at R, 2tdw ; at S, 2sdu. 




